Introduction
The low-dimensional (LD) semiconductors based on 2-phenylethylamine (C6H5CH2CH2NH 2) and metal halides, i. e., compounds o f the type (CH3N H 3)"_i(C 6H5CH2CH2N H3)2MnX 3"+i (where M = Pb, Sn; X = I, Br, Cl; n = 1, 2, 3,...) have been extensively studied (see [1 -10] and refs therein). It has been demonstrated that these or ganic-inorganic salts could be used as elements o f nonlinear optical devices [ 1 1 ], o f light emitting diodes [12] , o f optical microcavities [13] , and as channels o f thin-film field-effect transistors [14] . In this paper the preparation and characterization of similar compounds based on 4-methylbenzylamine (CH3C6H4CH2NH2), which is an isomer o f 2-phen ylethylamine (C6H5CH2CH2NH 2) , and lead halides are described.
Experim ental

Starting materials and apparatus
The following starting materials were used without further purification: PbO (Ferak 01-881), hydroiodic acid 57% (Merck 341), hydrobromic acid 47% (Merck 304), hydrochloric acid 25% (Merck 312), H3PO2 50% (Fluka 9421), PbBr, (Johnson Matthey 976201), 4-meth ylbenzylamine (Fluka 73164) and methylamine solution (41%) in water (Fluka 65580). The precursors CH3N H 3I, CH^NHiBr, CH3C6H4CH2NH3I. C H^^C^N H i B r and CH3C6H4CH2NH3CI were obtained by treating the amines with the corresponding acids.
Crystal X-ray intensity data were collected on a Crys tal Logic [15] Dual Goniometer using graphite-monochromated M o-K Q radiation. Unit cell dimensions were determined and refined by using the angular setting of 24 automatically centered reflections in the range 1 1° <20 < 23°. Intensity data were recorded using a 9-20 scan: for (CH3C6H4CH2NH3)2Pbl4, 9 range 0 -25°, scan speed Three standard reflections monitored every 97 reflec tions showed less than 3% variation and no systematic decay. Lorentz polarization and absorption corrections were applied using Crystal Logic Software. The structures were solved by Patterson methods using SHELXS-86 [ 16] and refined by full-matrix least-squares technique with SHELX-97 [17] . Hydrogen atoms were introduced at cal culated positions as riding carbon atoms (except those of CH 3N H3 in (CH3NH3)(CH3C6H4CH2NH3)2Pb2l7 which were not included). All non-hydrogen atoms were re fined anisotropically. Crystallographic Optical absorption (OA) spectra of thin deposits on quartz plates were recorded on a Perkin Elmer UV / VIS / NIR Lambda 19 spectrophotometer and the pho toluminescence (PL) on a Jobin-Yvon model HG2S Ra man spectrophotometer using an argon Laser (:454.5 nm excitation line). Also, PL spectra were recorded on a Perkin Elmer 650 -40 fluorescence spectrophotome ter. All measurements were performed at room tempera ture.
Preparation o f the compounds
The compound (C IL C öIL C FbN ID aPbL was pre pared as follows: In 3 ml of aq. HI (57%), 1 ml of water, 0.2 ml of H 3 PO 2 , 24.9 mg of C H 3 C 6 H4 C H 2 N H 3 I, and 11.2 mg of PbO were added. The mixture was heated at reflux temperature and the obtained clear solution was cooled slowly to ca. 20 °C. The crystals obtained af ter several hours were filtered and dried in air; bright orange plates, yield 65%, based on the methylbenzylamine. Analysis for C i6H24N 2LPb: Calcd C 20.03, H 2.52, N 2.92, I 52.92. Found C 19.95, H 2.58, N 2.88, 153.01%.
The compound (C H jN H O tC H iC ö H^^N H^P t^Iy was prepared as follows: In 3 ml of aq. HI (57%), 1 ml of water, 0.2 ml of H 3 PO 2 , 24.9 mg of CH3C6H4CH 2N H3I, 190 mg of CH3NH3I, and 277.5 mg of PbO were added. The mixture was heated at reflux temperature and the obtained clear solution was cooled slowly to ca. 20 °C. The crystals obtained after several hours were filtered and dried in air; bright red plates , yield 56%. A small amount of good quality crystals were obtained from a slow concentration of mother solution (filtrate). Analysis for C i7H3oN3I7Pb2: Calcd C 12.93, H 1.91, N 2.66, I 56.25. Found C 13.10, H 2.05, N 2 .6 9 ,1 55.62%. -Small deviations from the calculated values may be due to the presence of small amounts of (C H iN H i^-^C H .iC ö H i-CH2N H 02Pb"l3"+i, with n J 2 (see [ 1 -5 ] 
The compound (C H iC ö tL C^N H^h P b B r* was pre pared as follows: In 25 ml of aq. HBr (47%), 25 ml of CH3 OH, 89.2 mg of PbO, and 161.6 mg of CH3 C6 H4 -CH^NH^Br were added. The mixture was heated at reflux temperature and the obtained clear solution was cooled slowly to ca. 20 °C. The crystals obtained after several hours were filtered and dried in air; bright white plates, yield 77%. Analysis for CiöH24N 2 Br4 Pb: Calcd C 24.92, H 3.14, N 3.63. Found C 24.85, H 3.06, N 3.68%.
The compound ( C H^N^M C H^H jC^N H^h -Pb^Brio was prepared as follows: In 5 ml of aq. HBr (47%), 9 ml of CH 3OH, 44.8 mg o fC H 3NH3Br, 121.2mg of CH 3C6H4C H 2N H3Br, and 183.5 mg of PbBr2 were added. The mixture was heated at reflux temperature and the obtained clear solution was cooled slowly to ca. 20 °C. The crystals obtained after several hours were filtered and dried in air; bright yellow plates , yield 37%. Analysis for C i8H36N4Br,oPb3: Calcd C 12.50, H 2.10, N 3.24 , Br 46.21. Found C 12.43, H 2.14, N 3.31, Br 46.01%. -Small deviations from the calculated values may be due to the presence of small amounts of (CH3N H 3)"_i-(CH3C6H4CH 2N H 3)2Pb"Br3n+i, with n ^3 (see [1 -5 ] for  C6H5CH2CH2N H 3 analogs) .
The compound (C H^C öH iC^N H^^PbC U was pre pared as follows: In 2 ml of aq. HC1 (35%), 44.8 mg of PbO, and 63.0 mg of CH3C6H4CH2NH3CI were added. The mixture was heated at reflux temperature and the obtained clear solution was cooled slowly to ca. 20 °C. The crystals obtained after several hours were filtered and dried in air; bright white plates, yield 63%. Analysis for C i6H24N2Cl4Pb: Calcd C 32.38, H 4.08, N 4.72. Found C 32.31, H 4.13, N 4.65%.
Attempts for the preparation of (CH3NH3)"_i(CH3-C6H4CH2N H 3)2Pb"Cl3"+i, were unsuccessful. Table 1 . 144.9(1)° for 1 , 3 and4 , respectively) .
Structures, Optical Properties and Discussion
A summary o f the crystal, intensity collection and refinement data o f compounds (CH3C6H4CH2-NH3)2Pbl4 (1), (CH3NH3)(CH3C6H4CH2NH3)2-
Pb2I7 (2), (CH3C6H4CH2NH 3)2PbBr4 (3), (CH3-C6H4CH2N H 3)2PbCl4 (4), are given in
Crystals o f the compounds (CH3NH3)2(CH3-
The crystal structure o f (CH3N H 3)(C H3C6H4-CH2NH 3)2Pb2l 7 (2) is shown in Fig. 2 . It consists of The effects observed in the OA and PL spectra of compounds based on CH3C6H4CH2NH 2 are more pronounced than those observed for similar com pounds based on C 10H21NH 2, C6H5CH2CH2NH 2 etc. (see also [1 -8] ). Strong PL bands are observed after grinding o f the neat compounds (or of their suspensions in CöHö, CH3CH2Br, CC14 etc.). Per haps, this result is due to quantum confinement of excitons, as in the case of CsPbX3 [18] , and / or to some rearrangement of Pb and I or Br atoms in the corresponding lattices ( i.e ., in Pb,J3"+i and PW3 or PbnBr3"+i and PbBr3 networks). Details on the optical absorption, photoluminesence and pho toconductivity spectra of these materials as well as the spectra o f Sn analogs will be reported elsewhere.
